Differential kinetochore requirements for establishment and maintenance of the spindle checkpoint are dependent on the mechanism of checkpoint activation in Saccharomyces cerevisiae.
The spindle checkpoint in the yeast Saccharomyces cerevisiae is an intracellular signal transduction pathway comprised of two branches that inhibit two different mitotic transitions in cells treated with benzimidazole drugs such as nocodazole. The kinetochore is an integral component of the MAD2 branch of the spindle checkpoint pathway. Current models propose that the kinetochore is required for both the establishment and maintenance of the spindle checkpoint but a role for the kinetochore in the maintenance of spindle checkpoint in yeast has never been directly tested. We used a temperature sensitive ndc10-1 mutant to inactivate kinetochores before and after arresting cells in mitosis to determine the role of kinetochores in the establishment and maintenance of the spindle checkpoint. We show that both establishment and maintenance requires kinetochore function in response to spindle damage induced by benzimidazole drugs. Excess expression of the Mps1 protein kinase causes wild type cells and ndc10-1 cells to arrest in mitosis. Unlike the spindle checkpoint arrest activated by benzimidazoles, this arrest can be maintained independently of kinetochores. The arrest induced by excess Mps1p is independent of BUB2. Therefore, mitotic arrest induced by excess Mps1p expression is due to the action of the MAD2 branch of the spindle checkpoint pathway and excess Mps1p acts downstream of the kinetochore.